Antigen presentation by neonatal murine spleen cells.
The ability of murine neonatal spleen cells to present soluble antigen to T-helper cells and to produce growth factors in response to subsequent cellular interactions was studied. The T-helper-cell line (D10-G4.1) (D10), which is specific for the soluble antigen conalbumin presented on H-2-matched (H-2k) antigen-presenting cells, was used as cooperating and indicator cells in these cellular interactions. The D10 cells are TH2 T-helper cells which secrete the autocrine growth factor IL-4 and can also respond to exogenous IL-2 (T. R. Mosmann and R. L. Coffmann, Immunol. Today 8, 223, 1987). D10 cells require exogenous IL-1 for their proliferation and secrete, in addition to IL-4, IL-1 inducer factor and GM-CSF. The ability of neonatal spleen cells to present antigen and to stimulate D10 cells to produce IL-4 and proliferate is low. During antigen presentation there is an augmentation of IL-1 and IL-2 production by the antigen-presenting spleen cell population. However, neonatal spleen cells do not respond to the same levels as do adult spleen cells. The addition of exogenous IL-1 cannot repair the antigen presentation by neonatal cells. Experiments in which the antigen processing and presentation steps were separated from those requiring growth factor induction and secretion demonstrate that neonatal spleen cells are impaired in their ability to perform adequate antigen processing and presentation. The neonatal spleen cells are as competent as adult cells to cooperate with T-helper cells and secrete growth factors, provided antigen processing and presentation is performed by fully competent adult spleen cells. Experiments in which neonatal and adult antigen-presenting spleen cell populations were mixed, and others in which plastic adherent and nonadherent cells were separated, could not detect any suppressor mechanisms responsible for the low antigen presentation of neonatal cells. Thus, neonatal spleen cells are impaired in the initial stages of antigen processing and presentation. This impairment which leads to low levels of growth factor production is the major determinant in the ineffectual stimulation of T-helper cells by neonatal spleen cells.